Variables. A Quest For The Unknown
Brief Overview:

This unt devdops he onapt of dgebraic expressons. By discowering wha is insde a
locked treasure chest, gudents wil gain undestanding of theterms, variable and
expression, write expressons flom sbry situaions and esauate expressons with and
without parenthess. A prerequisite for this wnit is an introdudory lesson ddressing the
order of operations.

NCTM Content Standard:

Represent andandyze mathenaticd situationsand strudures usng adgebraic symbols.
Expectations

e Represent theidea of avariable a an unknown gantity using a letteror symbol.
e Express nmathemdicd relationshps using equaions.

Grade/Level:

Grades 4- 5
Duration/L ength:

Three60 mnutelessons
Student Outcomes:

Students wil:

e Represent unknown gantities with oneunknown ad oneopeation (+ -, X, + with no
remaindes)

e Deteminethe \alue of algebraic expressons with oneunknown ad oneoperation (+ -,
X, = with no emaindes)

e Evduateanumeic expresson ushng paentheses

Materials and Resour ces;

Day 1

e Pretest

e Treasure chest, 3 kags, and 47 @ld coins b beorganized &s follows:
e A locked boxto sewve & atreasute chest tha coniins 3bags
e Each bg contains 1@old coins(avail able at patty supply stores)
e 15 loo® gold coins athebottom of thetreasurechest
e 2 gold coins to be kept outside the “treasure chest”

e Teader Resource Day 1, Modd Situaions

e Student Rsoure, Day 1, Independent Pradice

e Student Rsoure, Day 1, Expressons naentraion



e Teadher Resource Day 1, Expressons Reteach
e Sticky notes

e Student Rsoure, Day 1, Expressons Enichment
e Student Rsoure, Day 1, Evduation

e Treasure chest neterials from Day 1

e Student Rsoure, Day 2, Engagement

e Student Rsoure, Day 2, Independent Pradice
e Student Rsoure, Day 2, Expressons BNGO
e White boads and makers

Cubes; yelow, blue white, geen, and red

e Student Rsoure, Day 2, Reteach
e Student Rsoure, Day 2, Substtuting Variables Enrichment
e StudentResoure, Day 2, Evduation
e Student ompukr access
Day 3
e Teader Resource Day 3, Engagement
e Treasure chest netenals from Day 1
e Student Rsoure, Day 3, Independent Pradice
e Student Rsoure, Day 3, Evduation
e Student ompukr access
After Unit
e Posttest
Development/Procedur es:
Day 1
Pr e-assessment

e Distribute copies ofthe pe-assessnent to sudents. Obsere student esporses. Usepre-
assessment da to identiy studentshia may neeal extra assstan@ during instrudion.

Engagement
e Present students with the following problem: “Our class is preparing for a field trip!
There are 28 sudents in our dass ad 7chapeones ae comingwith us If the goups
must stay equal, how many students should be assigned to each chaperone?”

Exploration
e Present sudentswith a locked “treasure chest” (Display Teader Resource, Day 1, Model
Situaions) Tell them tlat a mystaious man dievered thechest o your mom bebre
sdhool this moring. Hetold you that the loest cantained gold coins ust ike these



(display 2 gold coins). You do not know how nrgy coins ae in thechest. Ask students
for suggestions. Say, “How many could there be?”

Explanation

Ask studentsd usemodels or pedl/pape to represent the total number of
coins ha arein thechest
Next, ask studentotusemodels or pedl/pape to represent the total number
of coins ha are in thechestand in your hand.
Circulatethe oom D listen to stdent reasoning.
Possble questions b ask

e “How are you trying to solve this problem?”

e “What information do you have? What would you like to know?”
“Where did your number come from?”
“Do you think those two cins| displayed matter?”
“How can you write what you are trying to solve mathematically?”

e Guidestudentsn shaing answes with theclass.

e Discuss heideathat thenumberof coins n the dest is notknown. Ask sudents hav
the unkhown @n be represented.

e Model for students howat represent the prodem asc + 2.

Introdwce the &rm expresson. Explainthat an expresson isa combindion of
numbes, varables, and opeations. It representsa numeic vaue and NEVER
contains a =sign. If it does, itis nolonger an expression, butratheran
equdion.

Discuss hevariable c and explain thatyou chosethat letterto represent the
numberof coins. Explain that ay letter would beacceptableand dten,
mathematicians usex or n. Ddine the tem variable and explain how the
same vaiable c could mean sonething different in anotherexample, but n
this example, thec represents oty onenumeic vaue. For example, in the
expressonp + p +p+ 5,thep will dways represent the samenumbersuchas
3. If thep were to bereplaced by 3, theexpression would then look ke 3 +3
+ 3 +5. Itis important to note thamathemdicians use lowecaseletters as
variables.

Ask students whaother variable they could haveused. Ched for
understanding by asking, “Does it matter which letter tha you slect?”
Discuwss hetwo minstha you hal in your hand dready. Explain that the 2
coins nust be intuded in the gpression beause hey are part of the total
even thowgh they are notinside the teasure chest.

e Work throudh smilar problems wih each opeation (Teahe Resouce, Day 1, MocH
Situaions) An answe key is provided.

Subtraction: “Red Beard the pirate broke into a treasure chest and stole 30
gold coins. How many gold coins are left in the chest?” Ask students, “What
information do we not have in this situation?”” Guide students to understand
that they are missing the original numbe of coinsin the situaion, so ha
unknown numbeeis represented ly avariable. Instea of assigning the



Extension

variable, &k sudents b choosethe vaiable to einforcethe ideathat the
variable an beany letter. Thecorrea expression isn — 30.

e Multiplication: “There are 5 treasure chests. Each has the same number of
gold coins in them. How many gold coins are there?” Again, ask students to
identify the misinginformaion. In this stuation, he missng informationis
the numbeof coins n eadh treasure chest. Ask stidents b write an
expresson to rgresent the total number of gold coins. Many students wil
write the presson,n + n +n +n +n. Chalenge studefs  wrte a
multiplication expresson snce they are adding the samevaue repesatedly.
After students shartheir expressons, &plain thatmultiplicaion expressons
can bewritten several ways: 5 xn, 5 -n, or theway preferred by
mathematicians, 51. The5 net to then means hat there are 5 ns andcan be
multiplied.

e Division: “An unknown number of gold coins are divided evenly into 3
treasure chests. How many gold coins are in each chest?” Challenge students
to write adivision expresson two was. After students share their
expressons, &plain thatdivision exressons @n berepresented in diferent

ways suchas: n + 3, or the way preferred by mathematicians,g. Itis

importent to note thawhile either method s cored, sudentsshoub expect to
see the later form.

Students preticewriting expressons flom word problems (Sudent Rsoure, Day 1,
Independent Pradice).

Students phy expression mnaentration (Sudent Resoure, Day 1, Matching Expressons
Coneentraion Game Dirediong individudly or with a patner.

Differentiation
Reteach

For students whoequirereteaching, organize asmell groupand ask stdents to write
anumbersentace for the following situaion on asentace strip (Teahe Resoure,
Day 1, ExpressbnsReteach). Say, “There are 50 gold coins in a treasure chest. Polly
the Pirate adds 10 more coins. How many coins are there now?” Students are
expected to wite 50 +10= 60. BEyplain to sudentsthat anumbersent@&ceis an
equdion and they are interested in oni hdf of the equaion, jug the expression that
got them the 60. Usescissors to cut ofthe euals Sgn and the 60, laving only the
expresson. Net, remind sudents ha they are used to getting dl of theinformation
in their word problems but many situaions do nogive you dl the inbrmation. Ask,
“What if we didn’t know that the number of gold coins in the chest was50?” Use a
sticky note to over up the 50. Wha could weputin its place? Some studets nay
suggest a baénk line or question mak based uponprevious experiences. Explain to
studentsha while those gmbols wok, mathenaicians use lowecaseletters. Have
students wite avariable on the sttky note. Reea the proessfor additiond
problems unit studentsnakethe conredion béween the \ariable and theunknown.

Enrich



e Students wite expresson sbries to natch agiven expression (Sudent Resoure Day
1, Expressions Enichment).

Evaluation
e Students omplete afouritem assesnent as a exit ticket (Student Resoure, Day 1,
Evduation). An answer key is proviced.

Day 2

Engagement
e Students match expressons b theirstories ad wiite expressions baed onword prdlems
(Stucent Resoure, Day 2, Engagement) An answer key is provided.

Exploration
e Téell stuents ha you have not be@ able to openthe treasure chest yet, butare still
working on it. Display yesterday’s expression (C + 2) and ask stdents 0 think ébout how
many gold coins could be in the chest. Say, “What if there were 250 gold coins inside the
chest? How many total gold coins would we have?” Allow students time to evaluate the
expresson.
e Possble qustions b ask

“What does the 250 represent?”

“Where did the ¢ go?”

“What does the 2 represent?”

“Does the ¢ have to represent 250?”

“What else could c represent?”

Explanation

e Discuss stident representations wih the d¢ass.

e Model your thinking. Say, “If ¢ represents the number of gold coins inside the treasure
chest, andc =250, then 250 + 2 would be 252.” Demonstrate for students hat you re-
wrote theexpresson, repladng the ¢ with 250 b evaluatethe expression.

e Explain to sudentghat whe they have anumbe for avariable, trey can evaluatethe
expresson byrepladng the variable with the numberand peforming theoperation.

e Connect the expression to the commutative property of addition. Ask, “Can anyone tell
me which property of addition we can use in this expression?”

e Ask studentsd evaluatethe epressn for ¢ = 563.

e Ask studentsd evaluatethe expressin for ¢ = 921 to renforce the ide that expresson
can beevauated for ¢ = various vdues.

Extension
e Students pretice evaluating expressons (Stdent Resoure, Day 2, Indgendent
Practice). An answer key is provided.
e Students pretice evaluation expressons by playing Expressions BNGO (Student
Resoure Sheet, Day 2 Expressbons Bngo).



Differentiation

Reteach

For students whoequirereteaching, organize asmall groupand piovide stuents
with cubes, white boads, makers, and Day 2, reteach cards. Qganize the @rds into
two piles; a pik of expresson crds and apile of numbercards. Astudenturns ove
an expresson ard and wses the cibes to iepresent the expression. Theletterof the
variable indicdes the olor cubes © useand whitecubes represent variables. For
example, in the expresson 12— b, students $ould ine up 12 blueubes andl white
cube

Next, anothe studet tums ove anumbe card to subgtute for the vaiable. In the
example 12— b, if a studenturns ove acard with the number4, they shoul renove
the white cubeand takeaway 4 blue cibes to evduae theexpresson. Sudents
should say “The value of 12 take away bis 8”.

Students shoul repeat the process ty turning over anotherexpresson card. If the
cad is an addition expresson, sut asy + 9, sudents fould arange 1 white cubefor
the vaiable and 9 yellow cubes. Anothe student shauld turn ove anumbe card.
Students shod then emove thewhite aibe and subsitute theamountof yell ow
cubes that natches the numbercard. Sudents ca then ount he wbes toevauate
the epresson.

Onee studentgain corfidence using the wbes, introduce the white boards, asking
studentsd transiton from the abes to hewritten expressons.

Enrnch

Evduateexpressions wih decimals (Sudent Rsoure, Day 2, Subsituting Variables
Ennchment). An answer key is proviced.
Website to evduatean expresson with one vaable:
e AAA Math
e http:/www.aaatudy.com/equ723X2.htm

Evaluation
Students omplete a4 item assesnent as a exit ticket (Student Resoure, Day 2,
Evduation).An answer key is proviced.

Day 3

Engagement

The class evaluates a “living” expression (Teacher Resource Sheet, Day 3 Engagement)
with students haling signsfor numbes, vaiables and ope&ation gymbols. One the
“expression” is standing in front of the classroom, other students from the class holding
numbercards will stand in front of thevariable sothe entire classcan evauate the
expresson. Sudents &ke turns soha thex value changes.

Exploration



e Tdll studentsha you finaly were able to op@ the treasure chest. $how studats he
inside ofthe thest whee students wilsee3 bags. Each bag contains 10 cins. In
addition, there are sone loosecoins at he bottom of thechest. In addition, show studats
the 2 oins ha were outsdethe test from Days 1 and 2.

e Explain to sudentghat now weknow what the inside of thetreasurechest looks ike, we
haveto rewrite theexpresson: 3(10)+ n + 2, with n rg@resenting the numier of loose
coins at he bottom of thechest.

e Chooseastudentd count heloose oins. Thestudent shodl court 15 loosecoins at he
bottom of thetreasurechest.

e Ask studentsd evaluatethe expresson for n = 15. Ask them to use mpar/penal and
models or pitures.

e Possble qustions b ask

“What operations are you using?”’

“What does your variable represent?”

“What does your 3 represent?”

“Which did you do first?”” and “Why?”

“What would happen if you added first?”

Explanation

e Allow students b explain to e&h otherhow they evaluatad theexpression.

e Rewrite the expression so ha students ®ethe 15 3(10)+ 15 +2

e Modelyour thinking for students agou evaluatethe epresson.

e Remind stidents of the oder of operations, &plainingwhy you mutiplied beore you
added.

e Present sudents with an &presson that willnot ke evduated correctly if they do not
follow the oder of opeations suchs 17— (2 +3).

e Ask studentsad evaluatethe expression fdlowingthe oder of operations. Thg shoud
get 12.

e Display 18 and tell students that was what you got. Say, “Is my answer correct?”

e Model evaluating expressons wih the dass with tvo more examples:

e 5-3+(2-3)
T-(2-2

Extension
e Students pretice indeendently (Student Resource Day 3, Independent Practice). An
answe key is provided.

Differentiation
e Reteach
e Waebsites to review and practicethe order of opeations
e Video: Ode of Opeations
e http:/www.mathplyground.omhowto_pendas.htrh




e Eniich

e Websites to pactice using the oder of opaations b evaluatemorecomplex
expressons and identify expressons b matd siuations:
e Math Rayground Qde of Opeaations
e http:/www.mathplyground.om/order_of operations.hml
e Math Rayground Quck Calculate
e http:/www.mathplgground.om/quick alculate.html
e Esa@pefrom Rand X
e http:/harcourtsdool.can/

Evaluation
e Students omplete a2 item assesnent as a exit ticket (Student Resoure, Day 3,
Evduation). An answer key is proviced.

Summative Assessment:

The students wilcompletethe summative essesment. Theassessmentansids of 10 skected lesponse
guestions based on daily objectives and one brief constructed response based on “Day 2” objective.
Answer key for assessment is providel.

Authors:
RebeccaWukitch Corinne &nes
Willi am B. GibbsJr. Elementary Harford Hills Elementay
Montgomery County Public Schools Baltimore County Public Schools

Shery Holmes
Summit Park Elementary
Baltimore County Public Schools



Name: Date:

Pre-Assessment: Quest for the Unknown

Directions: Write the best response.

1. Hassan and his cousin, Kyle, collect baseball cards. Kyle has exactly 43 cards fewer in his
collection. Let h represent the number of cards that Hassan has.

Write an expression which represents the number of baseball cards that Hassan has.

2. The school bus has 37 riders. At the next stop, some riders get on.

Write an expression to represent the number of bus riders.

3. The school bus has 37 riders. At the next stop, 7 riders get on.

Write an expression to represent the number of bus riders.

4. There are 80 students in the fourth grade. There are 10 tables in the cafeteria with an equal
number of seats at each table. How many students sit at each table?

Write an expression to represent the number of students at each table.




5. My piggy bank has 12 dollars. My grandma sent me a check for my birthday. Write an
expression to represent the money in my piggy bank now.

6. You have a job walking your neighbor’s dog. Your neighbor pays you $10 each week. How
much money will you have earned if you walk the dog t weeks?

7. Evaluate the expression 5a.

Leta=7.

n
8. Evaluate the expression g

Let n = 36.




9. Sasha has a bookshelf with 5 shelves. Each shelf holds the same number of books. Write an
expression to represent this situation.

If b =39, evaluate your expression.

10. Simplify the expression 8 + (5-3)

11. Simplify the expression 6 (4 +4)




Answer Key: Pre-Assessment: A Quest for the Unknown

Directions: Fill in the best response.

1. Hassan and his cousin, Kyle collect baseball cards. Kyle has exactly 43 cards less than Hassan
in his collection. Let h represent the number of cards that Hassan has.

Write an expression which represents the number of baseball cards that Hassan has.

h+43

2. The school bus has 37 riders. At the next stop, some riders get on.
Write an expression to represent the number of bus riders.

37 +s

3. The school bus has 37 riders. At the next stop, 7 riders get on.

Werite an expression to represent the number of bus riders. Do not evaluate.

37+7

4. There are 80 students in the fourth grade. There are 10 tables in the cafeteria with an equal
number of seats at each table. How many students sit at each table?

Write an expression to represent the number of students at each table.

80+ 10




5. My piggy bank has 12 dollars. My grandma sent me a check for my birthday. Write an
expression to represent the money in my piggy bank now.

12 +x

6. You have a job walking your neighbor’s dog. Your neighbor pays you $10 each week. How
much money will you have earned if you walk the dog t weeks?

10t,10xt, 10 @ ¢

7. Evaluate the expression 5a.

Leta=7.

35

n
8. Evaluate the expression g

Let n = 36.




9. Sasha has a bookshelf with 5 shelves. Each shelf holds the same number of books. Write an
expression to represent this situation. Use b to represent the variable.

If b =39, evaluate your expression.

195

10. Simplify the expression 8 + (5-3)

10

11. Simplify the expression 6(4 + 4)

48




Teacher Resource: Day 1 (a)

Model Situations: Use these situations for document camera/overhead.

A mysterious man delivered the
chest to our classroom before school
this morning. He stated that the
chest contained gold coins just like
the two in my hand. We do not know
how many coins there are in all.

How many could there be?

Red Beard the pirate broke into a
treasure chest and stole 30 gold
coins.

How many gold coins are left in the
chest?




Teacher Resource: Day 1 (b)

There are b treasure chests. Each has
the same number of gold coins in them.

How many gold coins are there?

An unknown number of gold coins are
divided evenly into 3 treasure chests.

How many gold coins are in each chest?




Name: Date:

Independent Practice: Quest for the Unknown

Day 1: Represent unknown quantities with one unknown and one operation (+, -, x, + with no

remainders)

Write an expression for each of the following situations.

1) 6 more than a number

2) 403 less than a number

3) twice a humber

4) a number divided by twelve

5) a group of people split into 10 equal
groups

6) students in a class increased by 4

7) eight cups of chocolate chips

8) a number decreased by 14




Name: Date:

Answer Key (accept any variable)

Independent Practice: Quest for the Unknown

Day 1: Represent unknown quantities with one unknown and one operation (+, -, x, + with no

remainders)

Write an expression for each of the following situations.

1) 6 more than a number

6 +X

2) 403 less than a number

403 - X

3) twice a humber

2X,2X%XX, 20X

4) a number divided by twelve

-%,x+12,125x

5) a group of people split into 10 equal
groups

X x+10,10)x
10

6) students in a class increased by 4

X+ 4

7) eight cups of chocolate chips

8X,8x%xXx,8ex

8) a number decreased by 14

X-14




Matching Expressions Concentration Game Directions

1. Turnall of the ards oversothat tre words andalgelbraic expessims
arefacedown. Arrange the cads into arectangular grid (keep tle words
in one halfof the retangle andthe abebraic expressias inthe dher
half).

2. Hawe the irst playertake his turn The first playerturns over one word
card andore algelpaic expressia cad. The player collects tle two
cards ifthe wads match thealgelraic expessiom. Otherwise, the two
cards are turned back over and it is the next player’s turn. A player that
makes amatch takes amtherturn, ard cortinues totake tunsurtil they
fail to make amatch.

3. Continue to take tensuntil all of the natches ae made.

4. Hawve eah player court up hismatches. The playe with the most
matcheswins.



n+°7

The crew of The Nino had
many maps. They found
seven more in a freasure
chest.

The Jordan Empire has
many crowns for the
members of the royal
family. A crew of The
Santamarino stole seven
Crowns.

nx°

Each day of the week
the pirates on The Nino
receive a ration of fish.

After finding a large
booty on anisland in the
South Seas, the seven
members of The Pinto
evenly split the booty
amongst themselves.




n+s

The crew of the The Pinfo
had some shields. When
they captured the crew

of The Nino they got five

more.

The crew of the The
Santamarino has five less
medallions than the crew
of The Pinto.

nxs

Each week the members
of the crew of The Pinto
earn a salary of five
shillings for their work.

The crew of The Nino
brought a bag of birdseed
for the parrot for the 5
week voyage and gave
the parrot an equal
amount each week.




The Pinto has four more
trunks of gold than the
The Santamarino.

The crew of the The
Santamarino earns 4
schillings less than the
Captain.

nx4q

Each ship has an equal
number of crewmembers.
There are four ships.

The crew of The Nino
assigns the watch duty
into four equal shifts.




Expressions Reteach

50+10=60
There are 50 gold coins in a treasure chest. Polly the pirate adds 10 more coins. There are now 60 coins in the
treasure chest.

25+30=55
Twenty five students in fourth grade are safety patrols. Thirty students in fifth grade are safety patrols. There
are fifty - five total safety patrols in our school.

12-3=9
Myles brought twelve pencils to school. By the end of the day he lost three pencils. He now has nine pencils.

20-5=4
There are 20 students in PE class today. Mr. Benco wants to have 5 equal teams. He has 4 students in each
team.

3x12=36
Mrs. Scott has 3 boxes of highlighters. There are 12 highlighters in each box. Mrs. Scott has 36 highlighters.



90 + 10 = 60




25 + 30 = 35

12-3=9







Expressions Enrichment

Create your own expressions and matching real world situations. When you
are finished, have your teacher check that each situation matches each
expression. Then cut the cards apart and see if a partner can match your
expressions and situations.

Each ship has an equal

Example: nx4g number of crewmembers
There are four ships.

Real World

Expression . .
P Situation

card

card

Real world situation
Expression

Real world situation
Expression

Real world situation
Expression




Expression

Real world situation

Expression

Real world situation

Expression

Real world situation

Expression

Real world situation




Name: Date:
Evaluation: Quest for the Unknown

Day 1: Represent unknown quantities with one unknown and one operation (+, -, x, = with no
remainders)

1. Liza saw 6 shiny gems in the treasure chest. She knew that some gems had already been
removed. Write an expression which represents the amount of gems that were once in the
freasure chest.

2. Bryan and his two classmates noticed there were many coins in the treasure chest.
They wondered how many coins each of them would have if they could take home equal
amounts. Write an expression which represents the amount of coins each would take home.

3. Eric liked the golden cups he saw in the treasure chest. He brought two back to his
desk to explore the details. His friend wanted to know how many cups were still in the
chest. Write an expression to represent the number of cups that are left in the freasure
chest.

4. Mia noticed that she had taken twice as many silver coins from the treasure chest as
Reggie. Write an expression to represent the amount of coins that Mia took.




Name: Date:
Answer Key

Evaluation: Quest for the Unknown

Day 1: Represent unknown quantities with one unknown and one operation (+, -, x, + with no
remainders)

1. Liza saw 6 shiny gems in the freasure chest. She knew that some gems had already been
removed. Write an expression which represents the amount of gems that were once in the
treasure chest.

(6 + g, accept any variable )

2. Bryan and his two classmates noticed there were many coins in the treasure chest.
They wondered how many coins each of them would have if they could take home equal
amounts. Write an expression which represents the amount of coins each would take home.

(c+ 3,§ 3)c, accept any variable)

3. Eric liked the brass cups he saw in the treasure chest. He brought two back fo his desk
to explore the details. His friend wanted to know how many cups were still in the chest.
Write an expression to represent the number of cups that are left in the treasure chest.

(b-2, accept any variable)

4. Mia noticed that she had taken twice as many silver coins from the treasure chest as
Reggie. Write an expression to represent the amount of coins that Mia took.

(2s, 2 x s, 2es, accept any variable)




Name: Date:

Engagement: Quest for the Unknown

Day 2: Draw a line to match the situation

Four less than a number c+9
5 times a humber n-4
A bag of candy split by 9 friends 5b

Name: Date:

Engagement: Quest for the Unknown

Day 2: Draw a line to match the situation

Four less than a number c+9

5 times a humber n-4

A bag of candy split by 9 friends 5b




Name: Date:

Engagement: Quest for the Unknown

Day 2: Draw a line to match the situation

Answer Key

Four less than a number c+9
5 times a humber n-4
A bag of candy split by 9 friends 5b




Name: Date:

Independent Practice: Quest for the Unknown

Day 2: Evaluate algebraic expressions with one unknown and one operation (+, -, x, = with

no remainders).

Evaluate the expressions.

1) 8n 2) b+4
n==~6 b=148
Answer: Answer:
3) m+27 4) d- 17
m= 532 d=412
Answer: Answer:
42 -
5) Rl 6) 246-t
k
t =48
k=6
Answer:
Answer:
7) gx7 8) 336+p
g =9 p = 24
Answer:

Answer:




Name: Date:

Independent Practice: Quest for the Unknown

Day 2: Evaluate algebraic expressions with one unknown and one operation (+, -, x, + with

no remainders).

Evaluate the expressions.

1) 8n 2) b:4
n=6 b =48
Answer: 48 Answer: 12
3) m+27 4) d- 17
m=532 d=412
Answer: 559 Answer: 395
42 6) 246-t
5 —
) k
t =48
k=6
Answer: 7
Answer: 198
7) gx7 8) 336+p
g=9 p =24
Answer: 63

Answer:560

Answer Key




Expressions Bingo

FREE

Answer Bank

1 2 3 4 5 5 6 6
7 7 8 8 9 9 10 12
12 13 13 15 16 16 17 19
20 24 27 32 48 49 75 99




6+f e+3
f=17 e=14
7+m n+9
m=8 n=3
12 +u s+ 14
u=4 s=6
13 + x y+4
X=6 y=8




17 - c d-—

c=9 d=8
23-p n-—2
p=16 n=11
36 —h g-5
h=31 g=11
18 —r q-49
r=5 q=>51




3 xa bx15
a=9 b=5
7x%xj vx9
j=17 v=11
12 x k w X2
k=4 w=28
8xr zZx4
r=4 Z=06




63+a t+4
a=17 t=40
36 - m v+4
m=6 v=28
24 + k w11
k=3 w=44
15+ ¢ z+10
c=3 z=30




Spinner for Substituting Variables




c+38

c+9







Addition

|l
o)

C

C

|l
00

C

c=10

C

11

c=12




Addition




20—b

12-b

15-b

17-b







Subtraction

b

6

7/

b

8

10

11

12




Multiplication










Division

r=18




Multiplication










Multiplication




Multiplication




Evaluate each expression.

Substituting Variables Enrichment

6.3+f ex3
f=7.12 e=4.71
1. 2.

7 xXm n—9.54
m=82.6 n=23
3. 4.
42.36 —u sx18.7
u=5.9 $=6

5. 6.

53.8 +x y+5
X=6.94 y=124.5
7. 8.




Substituting Variables Enrichment (Answer Key)

13.42 1.57
6.3+f e+3
f=7.12 e=4.71
3. 578.2 4. 13.46
7xm n—9.54
m = 82.6 n=23
5. 36.46 6. 112.2
42.36 - u sx 18.7
u=>5.9 s=6
7. 60.74 8. 24.9
53.8 + X y+5
X = 6.94 y=124.5




Name: Date:
Evaluation: Quest for the Unknown

Day 2: Evaluate algebraic expressions with one unknown and one operation (+, -, x, = with
no remainders).

1. The teacher wanted to know the value of the bracelets in the chest. The value of the
bracelets can be represented as 116 dollars. Evaluate the expression 115, for b equals 7 to
find the value of the bracelets in the treasure chest.

2. Scott and Silvio counted gems on the largest crown. The gems were placed in equal
groups of 8 around the crown. The expression which represents the number of gems in

n n
each group may be written as 5 Evaluate s for n equals 64.

3. The treasure map is forn. It shows you must walk eight steps toward the waterfall, but
then the information is missing. The expression which represents the total number of

steps you must walk to locate the buried treasure is 8 + s. Evaluate the expression 8 + s,
for s equals 432 to the number of steps to locate the buried treasure.

4. Iliana reached into the treasure chest and grabbed many gold coins. The expression to
represent the number of gold coins remaining in the chest is 347 - A. Evaluate the
expression 347- A, for A equals 19.




Name: Date:
Evaluation: Quest for the Unknown

Answer Key

Day 2: Evaluate algebraic expressions with one unknown and one operation (+, -, x, = with
no remainders).

1. The teacher wanted to know the value of the bracelets in the chest. The value of the
bracelets can be represented as 116 dollars. Evaluate the expression 115, for b equals 7 to
find the value of the bracelets in the treasure chest.

($77)

2. Scott and Silvio counted gems on the largest crown. The gems were placed in equal
groups of 8 around the crown. The expression which represents the number of gems in

n n
each group may be written as Pe Evaluate s for n equals 64.

(8)

3. The treasure map is forn. It shows you must walk eight steps foward the waterfall, but
then the information is missing. The expression which represents the total number of

steps you must walk to locate the buried treasure is 8 + s. Evaluate the expression 8 + s,
for s equals 432 to the number of steps to locate the buried treasure.

(440)

4. Iliana reached into the treasure chest and grabbed many gold coins. The expression to
represent the number of gold coins remaining in the chest is 347 - A. Evaluate the
expression 347- A, for A equals 19.

(328)




Engagement: Quest for the Unknown

Day 3: “Living” Expressions
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Name: Date:
Independent Practice: Quest for the Unknown

Day 3: Evaluate a numeric expression that uses parentheses

Evaluate the numeric expressions

1) 24 - (3 +4) 2) 2(5+4)
Answer: Answer:

3) 21-(5-2) 4) 6+(2x6)
Answer: Answer:

5) (12-8)x2 6) (36+12)-4
Answer: Answer:




Name: Date: Answer Key
Independent Practice: Quest for the Unknown

Day 3: Evaluate a numeric expression that uses parentheses

Evaluate the numeric expressions

1) 24 - (3+4) 2) 2(b+4)
Answer: 17 Answer: 18

3) 21-(5-2) 4) 6+(2x6)
Answer: 7 Answer: 18

5) (12-8)x2 6) (36+12)+4
Answer: 8 Answer: 12




Name: Date:

Evaluation: Quest for the Unknown

Day 3: Evaluate a numeric expression that uses parentheses

1. Lamar evaluated an expression and got 12. Which expression below could be evaluated
to get 12?
® 23 - (6 x b) 23(6 +5)

23
(6+5)

© ©® 23-(6+5)

2. Nicole displayed 14 crowns. Which expression represents the amount of crowns Nicole
displayed?

14
(2+5)

® 14-(2x5)

© 2(2+5) © (2+5)-2



Name: Date: Answer Key

Evaluation: Quest for the Unknown

Day 3: Evaluate a numeric expression that uses parentheses

1. Lamar evaluated an expression and got 12. Which expression below could be evaluated
to get 12?

® 23 - (6 x b) 23(6 +5)

23
(6+5)

© ©® 23-(6+5)

2. Nicole displayed 14 crowns. Which expression represents the amount of crowns Nicole
displayed?

14
(2+5)

® 14 - (2 x 5)

© 2(2+5) © (2+5)-2



Name: Date:

Post-Assessment: Quest for the Unknown

Directions: Fill in the best response.

1. Marcus and Paolo each found gold coins in the royal cave. Paolo has exactly 37 fewer gold
coins. Let m represent the number of gold coins that Marcus has..

Which expression represents the number of gold coins that Marcus has?
@® mx37 m - 37

© m+37 O m +37

2. The bus to the field trip has 14 students from your school. At the next school more students

board the bus. Let § equal the number of students on the bus.
Which expression represents the number of bus riders?

® 14+s 14 +s
© 14-s ® 14xs

3. Josie and her classmates entered the cave to find the treasure. They decided to break up in 6
equal groups. Let ¢ equal the number of classmates in the cave.

Which expression represents the number of classmates in each group?

@ c-6 6+c

©§ O 6xc




4. Tomas is carrying a small bag of silver coins from the treasure cave. His teacher noticed that
he can carry 6 bags. Each bag contains b coins.

Step A

Write an expression which represents the number of silver coins he can carry if each bag
contains b coins.

Step B

If one bag holds 9 silver coins how many coins can Tomas carry? Explain how you determined
your answer. Use what you know about evaluating expressions. Use words, numbers and/or
symbols in order to determine your answer.




5. Rayleen found a silver coin and a gold coin on the treasure hunt. The total value of both coins
is $354. If the silver coin is worth $19, what is the value of the gold coin?

® 235 335
© 435 O 373

8. Abby found a long chain with 72 links. All the students in her group wanted to take home an
equal amount of links from the chain. There were eight students in the group. A student stated
the expression for this is | + 8. If | represents the amount of links in the chain and every student
takes home an equal number of links, how many links will each student take home?

Let | =72
@ 63 648
© 90 O 9

9. Aaron wanted to display the jeweled crowns he found on the treasure hunt. His teacher said
he could display the crowns on shelves in the classroom. Each shelf could hold four crowns. Let
d represent the number of shelves in the classroom.

How many crowns can Aaron display if d = 8?
® 12 2
© 32 O 4




10. The treasure map stated that there was a secret diamond room inside the cave with 16
heavy giant diamonds. Alina went into the cave twice and carried out four diamonds on the first
trip and two diamonds on the second trip. Which expression represents the number of
diamonds that remain in the secret room?

@ 16-(4+2) 2(4 +2)
© (4+2)-2 O 16-(4x2)

11. During the treasure hunt, Gavin found three silver bracelets and Rydel found 2 silver
bracelets .Dashawn found twice as many silver bracelets as Gavin and Rydel, together. Which
expression represents the number of bracelets Dashawn found?

® 10-(3+2) 2(3+2)

10
(3+2)

© ©® 10-(3x2)




Answer Key: Post-Assessment: A Quest for the Unknown

Directions: Fill in the best response.

1. Marcus and Paolo each found gold coins in the royal cave. Paolo has exactly 37 fewer gold
coins. Let m represent the number of gold coins that Marcus has..

Which expression represents the number of gold coins that Marcus has?
@® mx37 m - 37

© m+37 ©® m +37

2. The bus to the field trip has 14 students from your school. At the next school more students

board the bus. Let s equal the total number of students on the bus.
Which expression represents the number of bus riders?

@ 14 +s 14 +s

© 14-s O 14xs

3. Josie and her classmates entered the cave to find the treasure. They decided to break up in 6
equal groups. Let ¢ equal the number of classmates in the cave.

Which expression represents the number of classmates in each group?

@ c-6 6+c

© O 6xc

6




4. Tomas is carrying a small bag of silver coins from the treasure cave. His teacher noticed that
he can carry 6 bags. Each bag contains b coins.

Step A

Write an expression which represents the number of silver coins he can carry if each bag
contains b coins.

6 xb, 6b

Step B

If one bag holds 9 silver coins how many coins can Tomas carry? Explain how you determined
your answer. Use what you know about evaluating expressions. Use words, numbers and/or
symbols in order to determine your answer.

Possible student response should demonstrate understanding of replacing the variable in the
above expression.

b=9
6xb
6x9

Tomas can carry 54 coins at one time.




5. Rayleen found a silver coin and a gold coin on the treasure hunt. The total value of both coins
is $354. If the silver coin is worth $19, what is the value of the gold coin?

® 235 335
© 435 O 373

8. Abby found a long chain with 72 links. All the students in her group wanted to take home
some links from the chain. There were eight students in the group. A student stated the
expression for thisis | + 8. If | represents the amount of links in the chain and every student
takes home an equal number of links, how many links will each student take home?

Let | =72
@ 63 648
© 90 O 9

9. Aaron wanted to display the jeweled crowns he found on the treasure hunt. His teacher said
he could display the crowns on shelves in the classroom. Each shelf could hold four crowns. Let
d represent the number of shelves in the classroom.

How many crowns can Aaron display if d = 8?
® 12 2
© 32 O 4




10. The treasure map stated that there was a secret diamond room inside the cave with 16
giant diamonds. Alina went into the cave twice and carried out four diamonds on the first trip
and two diamonds on the second trip. Which expression represents the number of diamonds
that remain in the secret room?

@ 16— (4 +2) 2(4 +2)
© (4+2)-2 O 16-(4x2)

11. During a treasure hunt, Gavin found three silver bracelets and Rydel found 2 silver
bracelets. Dashawn found twice as many silver bracelets as Gavin and Rydel. Which expression
represents the number of bracelets Dashawn found?

® 10-(3+2) 2(3+2)

10
(3+2)

© ©® 10-(3x2)




